The effectiveness of the predatory mite Typhlodromus pyri and of an application of Polysulphide-Ca was compared during 2006-2008. The experiment showed differences in infestation levels of pear leaves caused by Eriophyes pyri. The highest percentage of leaves with symptoms was found in untreated control group (Ø 20.9%); the lowest percentage was found in plots treated with T. pyri (Ø 3.7%); and a slightly higher percentage was found in plots treated with Polysulphide-Ca (Ø 8.6%). During 2006-2008 the percentage of leaves with symptoms was approximately the same only in the untreated control plots (from 20.3% to 21.5%). The percentage of leaves with characteristic symptoms in plots treated with T. pyri decreased from 5.5% in 2006 to 4.3% in 2007, and to 1.3% in 2008. On the other hand, the percentage of leaves with symptoms in plots treated with Polysulphide-Ca increased from 5. 5% in 2006 to 8.5% in 2007, and to 11.8% in 2008. The intensity of symptoms on infested leaves was also different depending on treatments and years. The average biological activity was 82.4% in plots receiving releases of T. pyri and 58.8% in plots treated with Polysulphide-Ca.
Introduction
Pear blister mite, Eriophyes pyri (Pagenstecher, 1857) produces galls on pear leaves; blisters are first greenish, then reddish and finally they merge into brown or brownish-black spots (Cagáň & Hudec 2003) . Heavy infested leaf tissue finally turns black and dies. That leads to a significant reduction of photosynthetically active area of leaves (Praslička & Uhlík 2003) .
The predatory mite Typhlodromus pyri Scheuten, 1857 represents one of the most important biocontrol agents of phytophagous mites occurring in orchards and vineyards in many countries of Europe and North America (Helle & Sabelis 1985; Zacharda 1989; Mc-Murtry 1992; Schausberger 1999; Sengonca et al. 2003; Duso et al. 2003; Sekrecka & Niemczyk 2006; Praslička et al. 2009 ). Bagar et al. (2003) states that during one day a single female of T. pyri is able to consume about 230 individuals of eriophyoid mites, and about 18,000 individuals during its whole life. Duso et al. (2003) described the intraplant distribution of T. pyri on apple trees of different cultivars. Kabíček (2003) reported the appearance of T. pyri on apple trees in the Czech Republic, Ripka (1998) in Hungary and Croatia, Praslička et al. (2009) recorded a high abundance of T. pyri in comparison with that of other mite species in a fruit orchard managed using integrated pest management system (IPM) in Slovakia.
Material and methods
From 2006 to 2008 we studied the incidence of symptoms caused by E. pyri on pear leaves in untreated trees and in two additional treatments: the first characterised by the release of T. pyri and the second by a treatment based on Polysulphide-Ca.
There were five trees in each treatment. Twenty leaves located on different parts of the tree tops were collected from each tree. One sample contained 100 leaves. Sampled leaves were transferred to the laboratory and stored in a refrigerator at the temperature of 8-10 • C. Afterwards, the samples were evaluated and number of leaves, as well as the degree of their infestation (1-4) with symptoms caused by E. pyri, was recorded (for explanation see Tables 1 and  2) .
Application of T. pyri as well as of Polysulphide-Ca was performed once, in 2006, and the evaluation of their efficiency was assessed from 2006 to 2008. T. pyri was introduced before the buds burst using textile carrier containing active mites (one textile carrier contained approximately 20-25 mites). Two textile carriers were attached on the branch of each tree. Polysulphide-Ca (concentration, 4-5%) was applied with a sprayer before the buds burst of pear-trees.
The experiment was carried out in orchards of Fruitgrowing company Ostratice (District Partizánske). Main features were: altitude 170 m a.s.l., latitude (N) 48 • 37 , longitude (E) 18 • 26 , average annual air temperature 9.92 • C, average annual rainfall 575.04 mm. Pear orchard on the area of 7 ha of Bohemia pear cultivar. c 2011 Institute of Zoology, Slovak Academy of Sciences be -biological efficiency, a -percentage of symptoms on leaf area in control group, b -percentage of symptoms on leaves in the variants after treatment.
The results were evaluated statistically using the Tukey test at P = 0.05 (Anděl 1985) .
Results and discussion
The results of our experiment are reported in Table 1 . The highest percentage of leaves with symptoms of infestation was observed in all the three years of the experiment in untreated control trees (Ø 20.9%). The lowest percentage of infested leaves was recorded in the treatment with the predatory mite T. pyri (Ø 3.7%), and intermediate values were recorded in Polysulphide-Ca (Ø 8.6%) treatment.
The percentage of infested leaves in the control was similar over the experimental years (20.3 to 21.5%). In T. pyri treatment infestation decreased gradually from 2006 (5.5%) to 2008 (1.3%). However, infestation increased in Polysulphide-Ca treatment, from 5.5% in 2006 to 11.8% in 2008. The results confirmed the findings by Hluchý & Zacharda (1994) in which the introduction of T. pyri required some time to obtain satisfactory results. Thus, the deployment of the mite T. pyri in the orchard is not required within the next three years from the last deployment. On the other hand, the Polysulphide-Ca is required annually when to control E. pyri population densities (Cagáň & Hudec 2003) .
The intensity of symptoms on infected leaves was different within the specific treatments, as well as in the J. Praslička et al. particular years during the experiment evaluation. The highest percentage of infected leaves with the highest level (4) of symptoms was recorded in the control (28% in 2008, 24% in 2007, and 21.5% in 2006) and in the Polysulphide-Ca treatment in 2008 (17%). The highest level of leaves infestation (4) was neither observed in T. pyri treatment in 2007 and 2008 , nor in Polysulphide-Ca treatment in 2006 . The population density of the predatory mite T. pyri had a decisive influence on the symptoms intensity on leaves caused by E. pyri. That is related to the fact, that the T. pyri has the ability to survive and reproduce on the alternative food sources as fungal mycelium and spores of different kinds of fungi, on pollen, as well as on plant juices (Overmeer 1981; Johnsen & Hansen 1986; Croft et al. 1995; Ripka 1998; Pozzebon & Duso 2008) .
The biological activity of the two treatments, i.e., T. pyri and Polysulphide-Ca during the period of evaluation is reported in Table 2 . During 2006-2008, the average biological activity in the T. pyri treatment was 82.4% and in Polysulphide-Ca treatment 58.8%. The average biological activity was 23.6% higher in the treatment with T. pyri compared to Polysulphide-Ca treatment. In 2006, the biological activity was the same (74.4%) in both treatments. However, it showed an increasing levels in T. pyri treatment in 2007 (79%) and in 2008 (up to 93.9%). On the other hand, in Polysulphide-Ca treatment the biological activity decreased progressively to 58.8% in 2007 and to 43.3% in 2008. The increased biological activity of T. pyri in 2007 and 2008 was likely a result of increased mite populations on pear trees. Data suggest that biological control gave more benefits than chemical control.
